Introduction
In this chapter, two directions are explored: the first concerns the synthesis of non saturating controllers, while the second direction deals with controllers tolerating saturations to take effect. The second method was firstly used in [22] with the use of a multiple Lyapunov function. However, only the intersection of all the corresponding level sets of the local functions was considered as a region of asymptotic stability of the switching system. This drawback is improved in [25, 35] by considering, for the first time, a large set of asymptotic stability composed by the union of all the level sets. In this context, different sufficient conditions of asymptotic stability are obtained for switching systems subject to actuator saturations. Furthermore, these conditions are presented in the form of LMIs for the state feedback control case.
The static output feedback control (SOFC) for dynamical systems plays a very important role in control theory and applications. The purpose is to design controllers such that the resulting closed-loop system is asymptotically stable without using any reconstruction method of the unavailable states. This type of control was already used for switching systems in [66] and extended to saturated switching systems in [25] .
Problem Formulation
In this section, we give a more precise problem statement for the class of systems under consideration, namely, discrete-time switching linear systems with input saturation and state or output feedback. An equivalent description of such systems, based on the indicator function is also used in this work. Thus, we consider systems described by:
where x ∈ R n is the state, u ∈ R m is the control, y ∈ R p is the output, sat(.) is the standard saturation function and α a switching rule which takes its values in the finite set I := {1,...,N}, t ∈ Z + . The saturation function is assumed here to be normalized, i. e., (|sat(u)| = min{1, |u|}). Each subsystem α is called a mode. It is assumed that:
• The switching system is stabilizable;
• Matrices C α are of full rank;
• The switching rule is not known a priori but α(t) is available at each t.
The third assumption ensures that at each time only one subsystem is active. The fourth assumption corresponds to practical implementations where the switched system is supervised by a discrete-event system or operator allowing for α(t) to be known in real time.
In this work, we are interested by the synthesis of stabilizing controllers for this class of hybrid systems subject to actuator saturation. We use a feedback control law as: 2) and write the closed-loop system as
Upon introducing the indicator function:
where ξ i (t) = 1 if the switching system is in mode i and ξ i (t) = 0 if it is in a different mode, one can write the closed-loop system (6.3) as follows:
(6.5)
)[A i x(t) + B i sat(K i C i x(t))]

Preliminary Results
Recall the following subsets of R n defined in Chapter I:
